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(57) ABSTRACT

A semiconductor component and a method for its production
in semiconductor chip size, can have a semiconductor chip,
which has external contacts of the semiconductor compo-
nent that are arranged in the manner of a flip-chip on its
active upper side. The semiconductor chip can be encapsu-
lated by a plastic compound at least on its rear side and its
side edges. The outer contacts, which can be arranged on
external contact connecting areas, can project from the
active upper side.
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SEMICONDUCTOR COMPONENT OF
SEMICONDUCTOR CHIP SIZE WITH
FLIP-CHIP-LIKE EXTERNAL CONTACTS

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a divisional of U.S. patent
application Ser. No. 10/896,993, filed Jul. 23, 2004 and
entitled “Semiconductor Component of Semiconductor Chip
Size with Flip-Chip-Like External Contacts, and Method of
Producing the Same”, which claims priority under 35 U.S.C.
§ 119 to German Application No. DE 103 33 841.1, filed Jul.
24,2003 and entitled “Semiconductor Component of Semi-
conductor Chip Size with Flip-Chip-Like External Contacts,
and Method of Producing the Same”. The disclosures of the
aforementioned documents are hereby incorporated by ref-
erence in their entireties.

FIELD OF THE INVENTION

[0002] The invention relates to a semiconductor compo-
nent of semiconductor chip size having a semiconductor
chip which has flip-chip-like external contacts, and to a
method of producing the same.

BACKGROUND

[0003] Semiconductor components, which are known as
flip-chip components or as WLP (wafer level package)
components, are fitted with their flip-chip contacts as bare
semiconductor chips to primary circuit boards, or are cov-
ered with a thin protective polymer layer before being fitted
to the primary circuit board.

[0004] One disadvantage of such semiconductor compo-
nents is their high sensitivity with respect to impact loadings
or with respect to alternating temperature stresses. Further-
more, the large-area rear sides of the semiconductor com-
ponents are exposed to erosive environmental influences and
endangered, in particular, during maintenance and overhaul.
In addition, the polymer layers cannot eliminate the prob-
lems of the low mechanical load bearing ability of these
components.

[0005] A semiconductor component of semiconductor
chip size which can be subject to increased mechanical
loading and is reliably protected against erosive attack by
the environment is desirable. Furthermore, a method of
producing such reliable components economically, i.e., suit-
able for mass production, is desirable.

SUMMARY

[0006] According to the invention, a semiconductor com-
ponent of semiconductor chip size can have a semiconductor
chip, which can have external contacts that are arranged in
the manner of a flip-chip on its active upper side. At least on
its rear side and its side edges, the semiconductor chip can
be encapsulated by a plastic compound. The external con-
tacts can be arranged on external contact connecting areas.
In this context, a semiconductor component of semiconduc-
tor chip size can mean, for example, a semiconductor
component, which, in addition to the dimensions of a
semiconductor chip, can include a minimum encapsulation
of a plastic compound, for example, an epoxy resin. As
compared with a semiconductor component including a bare
chip with flip-chip external contacts, a semiconductor com-
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ponent of this type, firstly, can have dimensions of the
external contacts relatively larger than pure flip-chip con-
tacts, which, in the case of conventional semiconductor
components, are connected electrically within a housing
compound, for example, via a flat conductor frame with
external contacts. To this extent, the expression “flip-chip-
like” refers to the fact that the external contacts are arranged
in the region of the active upper side of a semiconductor
chip. In addition, for the arrangement of the external con-
tacts with this invention, external contact connecting areas,
which have a relatively larger connecting area than the
contact areas, which are arranged directly on the active
upper side of the semiconductor chip, and which are con-
nected electrically to the electrodes of the semiconductor
elements of an integrated circuit via conductor tracks, can be
made available. The semiconductor component according to
the invention differs from semiconductor components,
which have semiconductor chips with flip-chip contacts and
also from semiconductor components, which correspond to
the semiconductor chip size and may be covered with a
protective polymer layer a few microns thick. In this case,
the active upper side having the external contact connecting
areas and the external contacts can be relatively free of
plastic compound of epoxy resin. Nevertheless, due to the
encapsulation of the rear sides and the side edges of the
semiconductor chip with a plastic compound, for example,
as is commonly used for semiconductor component hous-
ings, a semiconductor component of semiconductor chip
size can now also be covered with the impact-resistant and
alternating temperature-resistant and erosion-resistant plas-
tic compound.

[0007] In an embodiment of the invention, the external
contacts can be encapsulated by plastic compound to at least
half of their height. In this case, the encapsulation of the
plastic compound can also extend on to the active upper side
of the semiconductor chip and can surround at least half the
upper side of each external contact, so that the external
contacts can be embedded like teeth in gums. Thus, the
bottom region of each external contact can experience
additional support. This additional support can prevent the
external contacts tearing off the external contact connecting
areas, for example, in particular, under cyclic alternating
thermal stress. Thus, semiconductor components of this type
can be relatively resistant to shear stress arising from
different expansion coefficients of the semiconductor chip
and of a primary circuit board, on which the semiconductor
components according to the invention can be arranged
without damage.

[0008] Furthermore, in the case of the semiconductor
component according to the invention, the active upper side
of the semiconductor chip can carry a rewiring layer. The
size of the area of this active rewiring layer can correspond
to the size of the area of the active upper side of the
semiconductor chip. Consequently, this rewiring layer may
not be conceived for the purpose of enlarging the available
active upper side of the semiconductor chip for correspond-
ingly large external contact connecting areas, and therefore,
may not project beyond the active upper side of the semi-
conductor chip either. The rewiring layer itself can be built
up from at least three layers. A first layer can be an insulating
layer with through contacts to contact areas on the active
upper side of the semiconductor chip. A second layer can
form a rewiring layer with a rewiring structure, which can
have rewiring lines and external contact connecting areas.
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The rewiring lines can connect the external contact connect-
ing areas to the through contacts in the first layer of the
rewiring layer. A third layer can be an insulating layer, which
can protect the rewiring lines and can leave windows for the
external contact connecting areas free, in which windows
external contacts can then be arranged. This arrangement of
the external contacts, similar to the application of the
rewiring layer, can already be carried out on a semiconduc-
tor wafer, so that, in order to form an electronic component
according to the invention, encapsulation of the individual
semiconductor chips needs to be carried out.

[0009] Furthermore, the external contacts can also be
embedded completely in plastic compound and can have a
solder deposit, which can project out of the plastic com-
pound as an external contact area. In the case of such a
design, the external contacts can be produced from a gold
alloy and the solder deposit can have a lead-free tin alloy.
The external contacts themselves can have their dimension
reduced, while the final size of the external contact can be
determined by the solder deposit. Furthermore, the external
contacts will not likely tear off the external contact connect-
ing areas on the semiconductor chip, and can thus be a very
reliable semiconductor component.

[0010] Instead of the solder alloy, the external contact can
also be formed as a resilient external contact. The core of the
external contact can have a resilient material. This resilient
core material may be partly covered by a metal layer as an
external contact area. External stresses, in particular, for
example, shear stresses, on the external contact connecting
areas can be transmitted to the rewiring layer in much
resilient external contacts.

[0011] Further alternate embodiments of the external con-
tacts can include solder bumps. The entire external contact
being produced from a solder compound which has been
applied with the aid of a stencil, for example. Moreover, the
external contacts can also include electrodeposited or chemi-
cally deposited bumps which, because of the electrodepo-
sition or chemical deposition, can be configured in terms of
their contours. Another alternate is for the external contacts
to include stud bumps. Stud bumps of this type are thermo-
compression heads, which are applied successively to the
external contact connecting areas by a bonding operation.
Stud bumps of this type can have, as material, the material
of bonding wires which form the thermocompression heads
or the stud bumps during thermocompression bonding. In
this case, however, it is necessary to take account of the fact
that solder bumps or electrodeposited or chemically depos-
ited bumps can be produced simultaneously in one method
step on the active upper side of a semiconductor chip, while
stud bumps including thermocompression heads can be
applied to the semiconductor chips one after another.

[0012] A further aspect of the invention relates to a blank
which can have component positions for semiconductor
components arranged in rows and columns. A blank of this
type for the component according to the invention differs
from conventional blanks in that the distance between the
component positions arranged in rows and columns can be
sized so that a saw blade can be led through the blank
between the rows and columns having semiconductor chips
without exposing the side edges of the semiconductor chips.
Instead, the intention is for a plastic compound to remain on
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the side edges of the semiconductor chips so that the side
edges of the semiconductor chips can remain covered by the
plastic compound.

[0013] A method of producing semiconductor chips with
flip-chip-like external contacts from a semiconductor wafer
having semiconductor chip positions arranged in rows and
columns can have the following method steps. Firstly, a
semiconductor wafer having a plurality of semiconductor
chip positions arranged in rows and columns can be pro-
vided. Integrated circuits can be arranged in the semicon-
ductor chip positions. Their electrodes of the integrated
circuits can be connected via conductor tracks to contact
areas on the upper side of the semiconductor wafer. Next,
external contact connecting areas in the semiconductor chip
positions on active upper sides of the integrated circuits can
be provided by the production of a rewiring layer. Then,
flip-chip-like external contacts can be applied to the external
contact connecting areas of the rewiring layer in the semi-
conductor chip positions. A semiconductor wafer of this type
can then be populated with external contacts on one side and
can be divided up into individual semiconductor chips with
flip-chip-like external contacts.

[0014] The external contacts can be produced simulta-
neously on a semiconductor wafer for many semiconductor
chip positions. Additionally, a functional test of each indi-
vidual semiconductor chip can be carried out with adapted
sensing systems in the semiconductor chip positions of the
semiconductor wafer. Semiconductor chip positions, which
do not have a functional semiconductor chip, can be marked
during this functional test and may then not be further
processed. Without application of the external contacts, it
would be necessary for substantially more complex test
instruments to be used in order to be able to connect the
external contact connecting areas to appropriate evaluation
instruments by using appropriate multiple-tip probes.

[0015] In order to produce external contact connecting
areas, first an insulating layer can be applied to the semi-
conductor wafer. This insulating layer can have through
openings to the contact areas on the active upper sides of the
integrated circuits. A structured rewiring layer with through
contacts to the contact areas on the upper side of the
integrated circuit, with external contact connecting areas,
and with rewiring leads as connecting lines between the
external contact connecting areas and the contact areas, can
then be produced. For this purpose, first the upper side of the
semiconductor wafer can be metallized and then, by photo-
lithography, the structures with through contacts, rewiring
lines, and external contact connecting areas can be produced
from a corresponding metal layer. In order to terminate the
rewiring layer, an insulating layer can be applied, which can
protect the rewiring lines and through contacts, but in which
windows to the external contact connecting areas can remain
free. Since this sequence of layers for a rewiring layer can
be carried out directly on the semiconductor wafer, rewiring
layers, which have the same size area as the active upper
sides of the semiconductor chips, can be produced when the
semiconductor wafer can be divided up into individual
semiconductor chips. Consequently, the rewiring layers may
not be larger nor smaller than the active upper side of the
semiconductor chips.

[0016] A further aspect of the invention relates to a
method of producing a blank having component positions
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arranged in rows and columns. Firstly, semiconductor chips
with flip-chip-like external contacts, as described above, can
be produced. Then, these semiconductor chips with their
flip-chip-like external contacts can be applied to an auxiliary
carrier and fixed to the auxiliary carrier. This application of
semiconductor chips may be carried out in rows and col-
umns, while maintaining a spacing between the semicon-
ductor chips. The spacing between the semiconductor chips,
for example, can correspond to at least twice a saw blade
thickness of a saw blade with which the blank can be divided
into individual semiconductor components. Following the
fixing of the semiconductor chips to the auxiliary carrier, a
plastic compound can be applied to the auxiliary carrier,
embedding the semiconductor chips with their flip-chip-like
external contacts. The auxiliary carrier can then be removed,
exposing the contact areas between external contacts and
auxiliary carrier. The contact areas between auxiliary carrier
and external contacts can thus form external contact areas,
which can be freely accessible, so that functional tests can
be carried out on the individual components in the compo-
nent position of the blank. A board-like composite element
can be produced as a blank, which can be produced from
plastic on its one side and can have a plastic area on its other
side, which can show contact areas in the positions of the
external contacts. In one exemplary implementation of the
method, the auxiliary carrier can be a plastic film coated
with adhesive. The external contacts of the individual semi-
conductor chips in the corresponding component positions
can be pressed into this adhesive so that the upper side of the
external contacts, which can be pressed into the adhesive
layer, can later form the external contact areas which project
from the plastic compound. Depending on the thickness of
the adhesive layer, a relatively larger or smaller proportion
of the external contacts can contribute to forming the
external contact areas. In the extreme case, the adhesive
layer can be so thick that the external contacts may disappear
into the adhesive layer, which means that, when the auxiliary
carrier with the adhesive layer is removed, the external
contacts can be free of the plastic compound to be applied.
Consequently, by using this method, the level of embedding
of the external contacts in a plastic compound can be
adjusted.

[0017] A further possible way of producing a blank
includes using a metal plate as the auxiliary carrier and the
external contacts of the semiconductor chip being soldered
to the metal plate when the semiconductor chips are fixed to
the auxiliary carrier. Following application of the plastic
compound, which then encloses the external contacts com-
pletely, but does not wet the contact area between solder
material and metal plate, solder can remain as a solder
deposit after the metal plate is removed, forming external
contact areas on the embedded external contacts. A solder
deposit for the further processing of the semiconductor
component can be made available in each external contact
position, which can make further processing easier. While
the plastic film with adhesive layer can be pulled off the
blank as a result of heating, the metal plate, as auxiliary
carrier, can be removed by wet or dry etching until the
individual solder deposits are exposed.

[0018] The blank produced in this way with the compo-
nent positions arranged in rows and columns can be divided
up into individual semiconductor components by a saw
blade being led through between the rows and columns of
the semiconductor chips in the sawing tracks provided. If the
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aforementioned minimum spacing is maintained, the side
edges of each semiconductor chip of the semiconductor
components of semiconductor chip size can be encapsulated
by the plastic compound of at least half the thickness of a
saw blade.

[0019] In summary, a semiconductor chip with “bumps”
can be pressed into an adhesive film so that the bumps can
relatively vanish into the adhesive layer. After that, the
arrangement can be encapsulated with plastic and the film
can then be removed, i.e., pulled off. After the film has been
pulled off, the blank produced can be separated to form
“packages”. Alternatively, instead of the adhesive film, a
“lead frame”, for example, in the form of a copper sheet, can
be used. In this case, wetting of the bumps with the lead
frame can be forced by a soldering process. Otherwise, the
method steps of the alternates are similar. Thus, a semicon-
ductor housing for a semiconductor component with flip-
chip-like external contacts can be produced, which can be
encapsulated with plastic apart from the external electrical
contacts. Optionally, the active area of the semiconductor
chip can also remain relatively free of plastic, specifically, if
the bumps are pressed completely into the adhesive layer of
the plastic film. Thus, “back side protection” for the pro-
tection of the rear side of the semiconductor chip can be
achieved in a simple and inexpensive manner. In summary,
by using this method and the semiconductor components
resulting from this, the following advantages result:

[0020] 1. Better anchoring of the electric contacts on the
semiconductor chip as a result of partial encapsulation of
the external contacts with plastic. In particular, on the chip
side, in reliability tests the typical intended fracture point
is located at the transition from semiconductor chip to the
external contacts, which can be protected or reinforced by
the partial encapsulation with plastic.

[0021] 2. An inexpensive and simple method of imple-
menting the rear side protection required by customers for
semiconductor components of semiconductor chip size.

[0022] 3. An implementation of a simple housing with
flip-chip-like external contacts which, in one method pass,
permits rear side protection with the protection of the
active side and, moreover, with improved adhesion of the
electric contacts to the active upper side of the semicon-
ductor chips.

[0023] 4. Under certain circumstances, it is possible to
dispense with an otherwise customary “underfill” during
application to a primary circuit board.

[0024] 5. The invention can permit an effective and eco-
nomical method, since it is possible to work in an “array”,
for example, on strips with a magazine handling system or
else at the wafer level with a wafer blank. Moreover, the
method according to the invention can even be imple-
mented as a linked “reel-to-reel concept”, by die bonding
on film with subsequent molding and pulling off the film
being carried out as a linked process.

[0025] 6. A miniaturized plastic housing for semiconduc-
tor technology can be implemented.

[0026] 7. This semiconductor housing can be reliable as a
result of the use of a specific molding process, i.e., the
“array molding” of semiconductor chips with bumps
pressed completely or partly into adhesive film.
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BRIEF DESCRIPTION OF THE FIGURES

[0027] The invention will now be explained in more detail
using the appended figures, in which

[0028] FIG. 1 shows a schematic cross section through a
semiconductor component according to a first embodiment
of the invention,

[0029] FIG. 2 shows a schematic cross section through a
semiconductor component according to a second embodi-
ment of the invention,

[0030] FIG. 3 shows a schematic cross section through a
semiconductor component according to a third embodiment
of the invention,

[0031] FIG. 4 shows a schematic cross section through a
semiconductor wafer for producing a semiconductor com-
ponent according to the invention,

[0032] FIG. 5 shows a schematic cross section through
semiconductor chips with external contacts on a plastic film
with adhesive layer as auxiliary carrier,

[0033] FIG. 6 shows a schematic cross section through
semiconductor chips according to FIG. 5 following the
application of a plastic compound to the auxiliary carrier,

[0034] FIG. 7 shows a schematic cross section through
semiconductor chips according to FIG. 6 during the removal
of the auxiliary carrier,

[0035] FIG. 8 shows a schematic cross section through a
blank with external contacts partly embedded in plastic
compound,

[0036] FIG. 9 shows a schematic cross section through a
semiconductor wafer for producing a semiconductor com-
ponent according to the third embodiment of the invention,

[0037] FIG. 10 shows a schematic cross section through
semiconductor chips with external contacts on a metal plate
as auxiliary carrier,

[0038] FIG. 11 shows a schematic cross section through
semiconductor chips according to FIG. 10 after the external
contacts on the semiconductor chips have been soldered
onto the metal plate,

[0039] FIG. 12 shows a schematic cross section through
semiconductor chips according to FIG. 11 following the
application of a plastic compound to the auxiliary carrier,

[0040] FIG. 13 shows a schematic cross section through a
blank with external contacts embedded in plastic compound,
following removal of the auxiliary carrier,

[0041] FIG. 14 shows a schematic cross section through a
blank according to FIG. 13 with dividing regions for sepa-
rating the component positions of the blank.

DETAILED DESCRIPTION

[0042] FIG. 1 shows a schematic cross section through a
semiconductor component 100 according to a first embodi-
ment of the invention. This semiconductor component 100
can be implemented in a semiconductor chip size. The
semiconductor chip 2 itself can have an active upper side 3,
which can be connected electrically to external contacts 4
arranged in the manner of a chip and belonging to the
semiconductor component 100. In this first embodiment of
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the invention, the semiconductor chip 2 can be encapsulated
by a plastic compound 5 on its rear side 6 and on its side
edges 7 and 8, while the external contacts 4 can be arranged
on external contact connecting areas 16 of a rewiring layer
9. The rewiring layer 9 can have three layers 12, 13 and 14.
In this case, the layer 12 can be arranged directly on the
active upper side 3 of the semiconductor chip. This upper
side 3 can have contact areas 11. Contact areas 11 of this
type on the active upper side 3 of a semiconductor chip 2 can
be connected via conductor tracks, not shown, to electrodes
of the integrated circuit of the semiconductor chip 2. These
contact areas 11 can be designed with a relatively small area
in relation to the external contact connecting areas for the
external contacts 4. The rewiring layer 9 with its three layers
12, 13 and 14 can ensure that an electrical contact is
maintained between contact areas 11 and external contact
connecting areas 16. For this purpose, the first layer 12 can
be built up from an insulating material, through which
through contacts 15 lead at the positions of the contact areas.
From the through contacts 15, it goes via rewiring lines 10
in the second layer 13 of the rewiring layer 9 directly to
external contact connecting areas 16, the metallic structures
of through contacts 15, rewiring lines 10 and external
contact connecting areas 16 can be arranged in the second
layer as a rewiring layer. The third layer of the rewiring layer
9, and therefore, the outer layer, can have an insulating
material, which can protect the through contacts 15 and the
rewiring lines 10 and can leave the region of the external
contact connecting areas 16 free. Arranged on these external
contact connecting areas 16 can be the external contacts 4
which, in this embodiment of the invention, can be, for
example as solder balls. The exposed surface of the external
contacts 4 can form a virtually spherical external contact
area 18. This semiconductor component can be relatively the
same size as the semiconductor chip. This size can be
enlarged slightly by the plastic encapsulation on the rear side
and on the side edges of the semiconductor chip. For this
purpose, however, this semiconductor component 100 can
be protected against mechanical and erosive damage on its
rear side and on its side edges by a molded plastic compound
including of an epoxy resin.

[0043] FIG. 2 shows a schematic cross section through a
semiconductor component 200 according to a second
embodiment of the invention. Components with the same
functions as in FIG. 1 are identified by the same designations
and not specifically explained.

[0044] The second embodiment of the invention according
to FIG. 2 differs from the semiconductor component 100,
which is shown in FIG. 1 in the fact that the external contacts
4 can have plastic compound thereon but, instead, at least
half the height h of the external contacts 4 can be embedded
in the plastic compound 5. In the case of this second
embodiment of the invention, as a result of the partial
embedding of the external contacts 4 in the plastic com-
pound 5, the critical region of the transition from the
external contact connecting area 16 to the external contact 4
can be reinforced mechanically. The shear stress on this
critical region of an electronic component 200 can therefore
be reduced and the reliability of the semiconductor compo-
nent can be increased.

[0045] FIG. 3 shows a schematic cross section through a
semiconductor component 300 according to a third embodi-
ment of the invention. Components with the same functions
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as in the preceding figures are identified by the same
designations and not specifically explained.

[0046] The third embodiment of the invention differs from
the preceding embodiments in the fact that, firstly, the
external contacts 4 can be embedded in plastic compound 5.
Furthermore, each external contact can have a solder deposit
17, which can form an external contact area 18 and can make
it easier to fit this electronic component to a primary circuit
board. The rewiring layer shown in FIG. 1 is not shown
again in FIGS. 2 and 3, instead, only the position of the
external contact connecting areas 16 is indicated by corre-
sponding bars.

[0047] FIG. 4 shows a schematic cross section through a
semiconductor wafer 21 for producing a semiconductor
component 100 or 200 according to the invention. A semi-
conductor wafer of this type can be made available and can
have, in the appropriate chip positions 22, the elements
including the external contacts 4, which can be prepared for
production of a component according to the invention cor-
responding to the embodiments according to FIGS. 1 and 2.
The semiconductor chip positions 22 can be arranged on the
semiconductor wafer 21 in rows and columns, a small
extract being shown in cross section here. The external
contacts 4 can be applied to the semiconductor wafer last so
that, after the semiconductor wafer has been cut up along the
sawing tracks 29, individual semiconductor chips 2 can be
available for further processing.

[0048] As the following figures show, these semiconduc-
tor chips 2 are processed further to form semiconductor
components of semiconductor chip size.

[0049] FIG. 5 shows a schematic cross section through
semiconductor chips 2 with external contacts 4 on a plastic
film 25 with an adhesive layer 24 as auxiliary carrier 23. The
semiconductor chips 2 can be pressed with their external
contacts 4 into the adhesive layer 24 of the adhesive film 25
of the auxiliary carrier 23 in such a way that part of their
surface can be covered by adhesive. In this case, the semi-
conductor chips 2 in the component positions 19 can be
arranged in such a way that a spacing a between the
semiconductor chips 2 is maintained which corresponds at
least to twice a saw blade width required to separate the
semiconductor components.

[0050] FIG. 6 shows a schematic cross section through
semiconductor chips 2 according to FIG. 5 following appli-
cation of a plastic compound 5 to the auxiliary carrier 23.
The plastic compound can fill the semiconductor chip with
its external contacts, to the extent that the external contacts
do not stick into the adhesive layer 24. Following the
application of this plastic compound 5, the latter is cured so
that a self-supporting composite board can be produced on
the auxiliary carrier 23.

[0051] FIG. 7 shows a schematic cross section through
semiconductor chips 2 according to FIG. 6 during the
removal of the auxiliary carrier 23. Depending on the type
of adhesive layer 24, the auxiliary carrier 23 can then be
removed from, i.e., pulled off, this composite board, which
represents a blank 20. The imprints of the external contacts
4 can remain in the adhesive layer 24. Pulling off such a film
with adhesive layer can be made easier by the adhesive layer
being warmed. As FIG. 7 shows, a self-supporting compos-
ite board can remain, which is available for further process-
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ing as a strip-like blank 20 or as a wafer blank with a circular
contour. In this implementation of the method, the projecting
height for the external contacts 4 from the plastic compound
5 can be set by the thickness d of the adhesive layer 24. The
increasing thickness d of the adhesive layer 24 can thus be
increased to such an extent that the entire height h of the
external contacts remains free of plastic compound, it being
possible for the first embodiment of the invention, as shown
in FIG. 1, to be produced thereby.

[0052] FIG. 8 shows a schematic cross section through a
blank 20 with external contacts 4 partly embedded in plastic
compound 5. Components with the same functions as in the
preceding figures are identified by the same designations and
not specifically explained. The partial embedding of the
external contacts 4 in the plastic compound 5 can be set by
the thickness d, shown in FIG. 7, of the adhesive layer 24
shown there. The self-supporting composite board in the
form of a blank 20 can then be divided into individual
semiconductor components for each of the component posi-
tions 19 along the sawing tracks 28, which are represented
by dashed lines, following the removal of the auxiliary
carrier.

[0053] FIG. 9 shows a schematic cross section through a
semiconductor wafer 21 for producing a semiconductor
component 300 according to the third embodiment of the
invention. Components which have the same functions as in
the preceding figures are identified by the same designations
and not specifically explained. The semiconductor wafer 21
for the third embodiment of the invention corresponds to the
semiconductor wafer 21 which is shown in FIG. 4. Thus, the
explanation of the further designations is rendered supertlu-
ous.

[0054] FIG. 10 shows a schematic cross section through
semiconductor chips 2 with external contacts 4 on a metal
plate 26 as auxiliary carrier 23. Instead of the plastic film
used in the first and second embodiments of the invention,
a metal plate 26 can be provided as the auxiliary carrier, on
which the semiconductor chips 2 with their external contacts
4 can be arranged in component positions 19. The compo-
nent positions 19 can be provided in rows and columns on
the metal plate 26.

[0055] FIG. 11 shows a schematic cross section through
semiconductor chips 2 according to FIG. 10 after the exter-
nal contacts 4 of the semiconductor chips 2 have been
soldered onto the metal plate 26. As the external contacts 4
are soldered onto the metal plate 26, solder deposits 17 can
be produced around each of the external contacts 4. At the
same time, each semiconductor chip can be fixed in the
component position 19 as it is soldered on. With the solder-
ing method, relatively precise and stable positioning of the
semiconductor chips 2 in the component positions 19 on the
metal plate 26 can be achieved.

[0056] FIG. 12 shows a schematic cross section through
semiconductor chips 2 according to FIG. 11 following
application of a plastic compound 5 to the auxiliary carrier
23. During this application of the plastic compound 5, the
external contacts 4 can be encapsulated completely by
plastic compound so that the entire semiconductor chip 2
with its external contacts can be embedded in the plastic
compound 5. After the plastic compound 5 has cured, a
self-supporting composite board can be produced, which can
have a metal plate that short-circuits the external contacts 4
on its underside.
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[0057] FIG. 13 shows a schematic cross section through a
blank 20 with external contacts 4 embedded in plastic
compound 5. This blank 20 has been produced by the metal
plate 26, which is shown in FIG. 12, having been removed
from the underside of the blank in the meantime. This
removal can be achieved by wet or dry etching, use being
made of the difference in the etching rate between the metal
plate, which can be built up from a copper alloy, and the
solder material, which can include a lead-free solder tin like
a gold-tin alloy, in order to achieve a clear etch stop.
Following removal of the metal plate, solder deposits 17,
which can have exposed external contact areas 18, can be
arranged on the underside of the blank 20.

[0058] FIG. 14 shows a schematic cross section through a
blank 20 according to FIG. 13 with dividing regions 28 for
separating the component positions 19 of the blank 20. By
division along the dividing regions 28, this blank 20 can then
be divided up into a plurality of individual semiconductor
components of the third embodiment of the invention. These
components can have solder deposits with external contact
areas 18.

[0059] While the invention has been described in detail
and with reference to specific embodiments thereof, it will
be apparent to one skilled in the art that various changes and
modifications can be made therein without departing from
the spirit and scope thereof. Accordingly, it is intended that
the present invention covers the modifications and variations
of'this invention provided they come within the scope of the
appended claims and their equivalents.

LIST OF DESIGNATIONS

[0060] 1 Semiconductor component

[0061] 2 Semiconductor chip

[0062] 3 Active upper side of the semiconductor chip
[0063] 4 External contact

[0064] 5 Plastic compound

[0065] 6 Rear side of the semiconductor chip

[0066] 7 Side edge of the semiconductor chip

[0067] 8 Side edge of the semiconductor chip

[0068] 9 Rewiring layer, whose size corresponds to the

semiconductor chip
[0069] 10 Rewiring lines
[0070] 11 Contact areas

[0071] 12 First layer or insulating layer with through
contacts

[0072] 13 Second layer or rewiring layer with external
contact connecting area

[0073] 14 Third layer or insulating layer with windows for
external contact connecting areas

[0074] 15 Through contact

[0075] 16 External contact connecting area
[0076] 17 Solder deposit

[0077] 18 External contact area

[0078] 19 Component position
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[0079] 20 Blank

[0080] 21 Semiconductor wafer

[0081] 22 Semiconductor chip position
[0082] 23 Auxiliary carrier

[0083] 24 Adhesive layer

[0084] 25 Plastic film

[0085] 26 Metal plate

[0086] 27 Solder deposit

[0087] 28 Dividing region

[0088] 29 Sawing tracks of the semiconductor wafer
We claim:

1. A semiconductor component comprising:

a semiconductor chip including an a rear side, side edges,
and an active upper side; and

external contacts arranged in a flip-chip manner,

wherein the rear and side edges of the semiconductor chip
are encapsulated by a plastic compound, and wherein
the external contacts are arranged on external contact
connecting areas such that the external contacts project
from the active upper side of the semiconductor chip.

2. The semiconductor component of claim 1, wherein:

the external contact connecting areas are arranged on a
rewiring layer disposed on the active upper side of the
semiconductor chip; and

the rewiring layer comprises rewiring lines configured to
maintain electrical connection between the external
contact connecting areas and the contact areas disposed
on the active upper side of the semiconductor chip.
3. The semiconductor component of claim 2, wherein the
rewiring layer has dimensions corresponding to the dimen-
sions of active upper side of the semiconductor chip.
4. The semiconductor component of claim 2, wherein the
rewiring layer comprises a first layer, a second layer, and a
third layer, and wherein:

the first layer is an insulating layer through which through
contacts lead at positions of the contact areas of the
active upper side of the semiconductor chip;

the second layer is a structured rewiring layer including
the rewiring lines and the external contact connecting
areas on which the external contacts are arranged;

the third layer is an insulating layer operable to protect the
through contacts; and

the external contacts project out of the third layer.

5. The semiconductor component of claim 1, wherein
approximately half the height of the external contacts pro-
trude from the plastic compound.

6. The semiconductor component of claim 1, wherein the
external contacts are completely encapsulated in the plastic
compound and have a solder deposit which projects out of
the plastic compound as an external contact area.

7. The semiconductor component of claim 6, wherein the
external contacts are formed from a gold alloy and the the
soldier deposit comprises a lead-free tin alloy.
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8. The semiconductor component as claimed in claim 1,
wherein:

the external contacts comprise a core of resilient material;
and

the external contacts are partly covered by a metal layer
as an external contact area,

and wherein external stresses on the external contact
connecting areas can be transmitted to the rewiring
layer via the external contacts.

9. The semiconductor component of claim 1, wherein the
external contacts are at least one of solder bumps, electrode-
posited bumps, chemically deposited bumps, and stud
bumps.
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10. A blank comprising a plurality of component positions
including semiconductor components arranged in rows and
columns, wherein the semiconductor component comprises:

a semiconductor chip including external contacts of the
semiconductor component arranged in a flip-chip man-
ner on an active upper side, the semiconductor chip
being encapsulated by a plastic compound at least on a
rear side and side edges, wherein the external contacts
are arranged on external contact connecting areas, the
outer contacts projecting from the active upper side.

11. The blank of claim 10, wherein the semiconductor

components are spaced at dimensions corresponding to at
least twice a saw blade thickness of a saw blade for dividing
the blank into individual semiconductor components.

#* #* #* #* #*



